In Bulgaria treatment of acute ischemic strokes is performed at neurology or internal diseases wards in smaller hospitals, intensive care wards in state regional hospitals or ischemic stroke units and intensive care wards for treatment of neurological diseases at university hospitals. A prospective study was carried in the period 2009 -2013, with the aim of optimizing the treatment of acute ischemic stroke (AIS) patients, hospitalized at the Neurology Clinic of UMHAT-St. Marina. The gradual introduction of innovative treatment methods including intravenous thrombolysis and endovascular therapy of AIS patients, into everyday clinical practice, as well as organizational restructurations in view of optimizing the care for such patients led to the improvement of some quality indicators.
INTRODUCTION
Based on the data published on the site of the National Statistical Institute of all 47 276 hospitalized patients with ischemic stroke in Bulgaria for 2014, only 0.4% (216) had thrombolytic therapy, and 0.2% -endovascular therapy (СЕА or СТА). The remaining 99.4%, had unspecified therapy (1) . Between 2005 and 2014 the number of thrombolyses as specific treatment of acute ischemic stroke, grew continuously. In 2006 the thrombolyses were 19, while in 2014, they were 216.
As compared to the EU countries, the frequency of thrombolytic therapy of acute ischemic stroke in Bulgaria remains significantly low -varying over the years between 0.3% and 1.2% annually, while the recommended minimum is 1-2%. (1, 5, 7, 10) .
The analysis on the number of patients with AIS in the Neurology clinic of UMHAT-St. Marina between 2012-2014 and the severity of the condition provided grounds for establishing a specialised ward for the treatment of acute strokes -"stroke unit". The goals of the new ward relate to the completion of the diagnostic testing, clarifying further therapy, determining and correcting main risk factors, clinical improvement, stabilization of the patient's condition and starting early rehabilitation. For that purpose, two rehabilitation therapists were employed at the clinic (4,14).
AIM
The aim is to develope a model for management, monitoring and quality control of medical activities in patients with acute cerebrovascular accidents.
MATERIAL AND METHODS
The present prospective study is carried out in the period 2009-2013 and includes 5353 patients with acute ischaemic stroke hospitalised in the newly established stroke unit at UMHAT-St. Marina.
All patients underwent through a newly introduced complex AIS management coordinating the efforts of the emergency centre, the hospital emergency room and different specialists from the image diagnostics department, the clinical laboratory, the intensive neurological unit and the ward for treatment of acute strokes.
The effect of the management intervention was assessed with the following quality indicators: period from onset of AISН to hospitalisation; % hospitalized up to the 3 rd hour; % head CT; % with early rehab; % inhospital deaths; moratlity up to the 3rd month; neurological status at 24 th hour, 7 th day, at dehospitalization and on the 3 rd month, assessed with the modified Rankin scale as well as NIHSS at the 24 th hour and 7 th day. The quality indicators from our hospital management were compared with the average reported from six european countries. The neurological status of our paitents at the 24 th hour and 7 th day was compared with that of patients registered in SITS.
Statistical analyses included estimation of mean or median values (for variables without normal distribution) and 95% confidence interval. Qualitative variables were presented as percentages and 95% confidence intervals.
RESULTS
Owing to the efforts of different institutions and the support of the management team of UM-HAT Saint Marina, the care for AIS patients from Varna city/region at our clinic has been organized on the principles of multidisciplinary approach, team work and a full coordination between separate units engaged in this activity.
AIS management combines the efforts of the emergency centre, the emergency room at the hospital and different specialists from the image diagnostics department, the clinical laboratory, the intensive neurological unit and the ward for treatment of acute strokes. The communication and good cooperation between these units have proven exceptionally beneficial for timely treatment (8) .
As a result of the continuous organisational meetings and staff training, the number the AIS patients treated with thrombolysis has increased (Table 1).
The clinic has developed and implemented its own clinical protocols on the basis of existing European and national standards, as well as technical nursing care cards (3,9).
Quality indicators for the management of AIS patients with and without TL at our center were compared with the results from six European countries -Belgium, England Germany, Sweden, Spain, Scotland, published by the European Implementation Score Collaborative, presented in table 2 (17) .
The selected quality indicators show significant improvement in 2013 as compared to 2009, which allows us to use them for the assessment of the effect of the algorithm on the AIS treatment.
The ESO recommends continuous control of the routine application of TL therapy for AIS patients (2, 3, 5 ).
An example of this is the International Stroke Thrombolysis Register (SITS) created for control of the safety and efficiency of the routine therapeutic application of rt-PA in acute ischemic strokes. As of 2009, the clinic has been implementing TL therapy, and as of 2011, Second Neurology Clinic at UMHAT Saint Marina has been registered as a center with the SITS. Currently 1134 centers participate. At the end of 2013, five more centers have been included from Bulgaria, whose analysis is pending. The Centre in Varna is one of the first in Europe with 3-month monitoring of patients after AIS diagnosis.
As there is no national register of acute ischemic stroke patients in Bulgaria, in order to analyze the research data relating to optimization of stroke treatment and care, we have to compare the data from our clinic to the database in the other centers included in SITS.
Comparison of treatment outcomes on the seventh day of hospitalization between our clinic and SITS is shown in table 3.
As percentage of patients with more severe motion deficit as measured with NIHSS is bigger at our center, as compared to other centers in the register.
The comparison of the treatment outcomes in patients with TL during hospitalization between our center and the other centers show that the largest percentage of patients are with favorable or very favorable outcome from the treatment -around 70% (12, 13, 15) .
There is no significant difference in the results between our center and the rest of the centers. Around the same percentage of patients have deteriorated -7%, or died during hospitalization (Table 3) (11, 15) .
DISSCUSSION
AIS patients must by definition be treated in Stroke Units (5,10). Comprehensive stroke units have been set up for the needs of complicated cases and cases suitable for endovascular therapy. The emergency CT of head on admittance of the patient to the hospital is very important for determining the diagnosis -ischemic or hemorrhagic stroke (14) . It has to be done as soon as possible if there are any assumption of a stroke. The neurological status and vital signs of stroke patients must be recorded regularly in the acute stage.
The timely diagnosis and treatment of the risk factors lies at the basis of stroke treatment (16) . Intravenous treatment with rt-PA in acute ischemic stroke must be carried out within 4.5 hours after the onset, in centers experienced in TL treatment (8) .
In order to decrease time from the beginning of the hospitalization to the start of the treatment, the Emergency Hopsital Units should be informed in due time that acute stroke patient is being transported (9) . After hospitalization of the patient at the emergency unit, it is recommended that he/she is examined within 10 minutes after admittance by a neurologist, before the head CT which has to be done up to the 25 th minute of admittance. Fast and correct assessment of the therapeutic possibilities is needed, based on the emergency clinical tests and the existing changes in the neural imaging tests (1) .
The percentage increase of thrombolytic therapies is also connected with the continuous training of the staff implementing this therapy (15) . It is necessary to set up training centers and training standards: of the population, Emergency Centers' staff, stroke ward teams, the leading stroke centers' teams, of the neuro-interventionist specialists.
Increased work organization efficiency is necessary in view of decreasing time intervals recommended in the existing standards of AHA and ESO.
The standards recommend commencement of therapy within 60 minutes of admittance, ("Door-toNeedle") (10) .
Patient satisfaction can be deemed a result from the medical care. By measuring patient satisfaction and patient needs, the goals of the organization are streamlined and the activities are t optimized.
It is necessary that the Second Neurology Clinic at UMHAT Saint Marina continues its international cooperation as part and member of the SITS register, which will guarantee stable harmonization of the activities with the different international initiatives in this sphere; pooling of experience, results, interventions, qualification of staff -physicians and nurses, assessment of results, determining the best practicies and approaches for treatment of acute ischemic stroke.
Acute ischemic stroke management should be based on a more assertive and active treatment strat-egy. The internal protocols for diagnosis and treatment of AIS patients developed on the basis of scientific research and the existing international and national standards must contain well-documented activities for fast and precise diagnostics, including neurologic assessment and a CT of head, due treatment complying with the standard and continuous monitoring for prevention of register documented complications (6). It necessitates the introduction of clinical practice of endovascular treatment of acute strokes, as well as an increase of the number of patient treated with thrombolysis.
The problem of quality in health care is especially poignant now in the context of constant competition between health care establishment, аnd increased expectations of patients and the society as a whole of the quality of health care services.
The maintaining of high quality levels of health care services can be achieved by an integral improvement of the activities in all their aspects, by implementing total quality management and monitoring. Improvement of quality is of crucial significance both for improving the health and quality of life of the popuation and for ensuring effective development of health care organizations and increasing their competitiveness.
CONCLUSION
❖ Based on the analysis of the data from the papers and the five-year research, we offer the introduction of Quality Indicators on a national Bulgarian level, related to the optimization of acute stroke management as follows: (17) .
The prioritizing of the specific treatment of AIS is the main task of every hospital and health care system. It is necessary to introduce effective measures for implementation of the activities not only in the hospital but in the region as well (17) .
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